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(54) PRODUCTION METHOD OF GEAR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production method of a gear by which damage of a tooth surface of a 
gear such as pitting, scoring and spalling can be prevented, and the gear with excellent facial fatigue strength. 
SOLUTION: A steel stock having a composition containing 0.10 to 0.30% C f 0.05 to 0.80% Si, 0.20 to 1.50% Mn, 
0.85 to 3.00% Cr, 0.010 to 0.040% Al and 0.005 to 0.030% N, and, if required, further containing at least one kind 
selected from 0.05 to 0.70% Mo, 0.05 to 0.50% V and 0.05 to 0.70% W, and, if required, further containing at least 
one kind selected from 0.0005 to 0.005% B, 0.01 to 0.10% Nb and 0.01 to 0.10% Ti, and the balance substantially 
Fe is subjected to hyper-eutectoid carburizing, hardening and tempering treatment. After that, the tooth 
surface is ground, and further, shot peening is performed thereto. 
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(57) mmi 

mm] \dv7-j>?. xa-'J>2\ x#-u>^ 

M?ft#I3:] C: 0. 10~0. 3 0%, S i : 0. 
05~0. 8 0%, Mn: 0. 2 0~ 1 . 50%, C 
r:0. 85~3. 0 0%, A 1 : 0. 0 1 0~0. 0 
4 0%. N : 0. 005~0. 030 %£^tU &g 
ICJSUT, Mo:0. 05~0. 70%, V:0. 05 
~0. 50%, W: 0. 05~0. 7 0%)5^1(in5 
'J>fc< tfcli, ^K&gdJ&DTB : 0. 0 0 0 5 
~0. 0 0 5%, Nb : 0. 01~0. 10%, Ti: 
0. 0 1~0. 1 0%*^S«tl^{J>^<it)ia^ 
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(2) 

1 

[ffl#Sl] SSitT, C:0. 10-0. 30%, 
S i : 0. 05-0. 80%, Mn : 0. 2 0 ~ 1 . 5 
OX, Cr:0. 8 5-3. 0 0%. A 1 : 0. 010 
~0. 040%, N:0. 0 0 5-0. 03 0 

m, 

[W*M2] R»itT. C:0. 10~0. 30%, io 
S i : 0. 05~0. 80%,Mn:0. 20-1. 5 
0%, Cr:0. 85-3. 0 0%, Al : 0. 010 
-0. 040%, N : 0. 005-0. 030 %£"&* 
-TSt^i', Mo:0. 05-0. 70%, V: 0. 0 
5-0. 50%, W: 0. 05-0. 7 0 %^£S«n 

®£W$JU -ZZlZi/a y h\d-->?&M1rz\t$:!ft 

[WjJc«3] KSitT, C:0. 10-0. 30%, 20 
S i : 0. 0 5 — 0. 8 0%, Mn : 0. 20 — 1. 5 
0%, Cr:0. 85 — 3. 00%, Al :0. 010 
-0. 040%, N : 0. 005-0. 0 3 0%£^W 
-fZtmz. B : 0. 0 0 0 5-0. 0 0 5%, Nb : 
0. 01-0. 10%, Ti : 0. 01-0. 10%^ 

^lan^'K^tfciimi. mmmnwizFe 
frzuzmtmizm&ffimfemAnmmL&wznLtz 

[M*K4] Sf*itT, C:0. 10-0. 30%, so 
Si :0. 05-0. 8 0%, Mn : 0. 20—1. 5 
0%, C r : 0. 85 — 3. 0 0%, Al : 0. 010 
-0. 040%, N: 0. 005-0. 0 3 0%5M 
T-&t*tC. Mo: 0. 05-0. 70%, V:0. 0 
5-0. 50%, W: 0. 05-0. 7 0%^6S«n 
34>&< £t> 1«£, B:0. 0005-0. 005 
%, Nb : 0. 01 — 0. 10%, Ti : 0. 01- 

0. 1 0 %frt>m\ztLZ>'>t±< th nmu f%m. 
mnmzF efrzu%mttm\zm&ffiS:mm\ftmmv 

[W*®5] y 3 7 hf-^>^mairl^LT, 17 

-yXKZm^Ztmz, &#tX7-ffi?j£0. 3- 
0. 8MPail, W-mmtll 5 0 ^m^T, 
7 0 0Hv«±CO«!taT$r->3>y b&<h LTffl lr>* d i: 
5r#Slt«i:-r^»*« 1 i^C^L 4©^-rn^{'fB«<D«* 

[W#«6] MoWBiJflaSfCl&LT. k^^frfctt 
5WBi]»£0. 2mm£lT, WB'H£©«ffl&2 £R a T 
0. 5 //mKTttS I i tt5«*l 1 L so 



a * 



2 

gfflcis^o. 9-2. o%£tnz>£o\zmmLrz<D 

7 0 0t:J^Tll5#Ri:#f£P&, BS8 0 0t£l± 

-rs d t&ftmtTzm&m 1 l 6 ©^-m^i-tH 

[W#«8 ] StJlK:fcttS^b$l©¥^&g£ 1 um 
£*T> K<btlW®fl|^S:5%«± ! !:-r?>C<h^#m<i:-r 
7 fE«©#*©SSjg;SSu 

[0 0 0 1 ] 
[0 0 0 2] 

tt, J IS G4 1 0 4tr^$n^i7PA^S 

Cr420^>. J IS G 4 \ Qt 5 \zMfeZn%> f U 
A^E'J ^>8ISCM4 2 O^.if^ti^nTiJO, Z. 

[0003] ia^, jfifflsn^^MSMa^g 
©ststt^t, /hMfb/^ t' izw-oT&m&mm 

fflt^T^S. Z\<Dtz#>. SKftAtltlLtllya 
?\ZLT^2>. 

[0 0 0 4] L^U ±fE©J;5^W^*5j:0:^a(r 
2 2 0 0MP a&m7LZ>£z>tzmmi£ : $:%Llf ; bMmtem 

«®©&fUgMtcJ;5l«M£ (7.=!-U>^) ^, K»« 

# k <fc & ^as^ e. fii st-r -s x u > ^& © m 
ffimmtmzi-fz z\ t \z& o . 

[0 0 0 5] ^E-LT, £©,£3&iSH»^©;*tJ£S£: 
LTte, «M&gR#©#-#>;t^>->Wl/£i«i#>};:lS: 

=t S N ©ft A^<t \Z «t o TM s A &<&T2 

tz£<Dm#i®mmm<DMi&\zj:'o, mfr&wz^z&m. 
mil. m&iiZM*i-?ttmte£tf$>z>. 
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[0 0 0 6] 

mwi)W&v£5t?zmm] ens 

T^WSUiniltt©*ft:S*fc b& D . &m Vtzmgyt— 

[0 0 0 7] 

[3891© B«] #58fitt. «£*©WiiiflE**fc*Jtt<&± 
[0 0 0 8] 

*5S9JK:iR:b-5<Mt©il 

»itT\ C:0. 10-0. 30%, Si :0. 05~ 
0. 80%, Mn : 0. 2 0-1. 50%, Cr : 0. 
85~3. 00%, Al :0. 010~0. 040%, 
N:0. 0 0 5~0. 0 3 0%$MU MClSi; 
T, Mo : 0. 0 5~0. 70%, V:0. 0 5~0. 
50%, W: 0. 0 5~0. 7 0%^Sltfn§'M< 
th IS. £ SHi&gfwJfcDTB : 0. 0 0 0 5~0. 
0 0 5%, Nb : 0. 01~0. 10%, T i : 0. 0 

i~o. i o%ifi ^min^'Mts. <t*> la^-g-wu 

*o«jfi^ftc*tt* c ©ck ^ tzmtiL&mm l^^*© 
[0009] *¥£w\z%t>zmitL<DMmifm<D&mMm 

Id, gWxT-EE^3$r0. 3~0. 8MPa£U 
»g#t 1 5 0 m mJ^T, lS*7 0 0Hv JW±©^»^ 

mKT, WfJ*g©*ffiffi££RaTO. 5)iim£JlTfr 
[0 0 10] ^LT, Ei; <*«©#»£ l/Tlllf#H 7 

siRnaaniRbT. aacj*flE*»o. 9~2. o%t 

a5±5C«RUfc«DS. 7 0 0^11:5^1^ 
W£8 0 0^±l;:;bn$rt-&®a£^&<<ht>l@ 
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T, «ft*r©a**£5X«±£*SJ:3fc-r-5£<!:« 
[0 0 11] 

~F, »K^;Pyfflffi#2 2 0 OMPa&fiASi-SfcifiS 
BJETTte, »*ra±©**^lW3J:-3T*ffi©«Ji« 
io #2 5 0 , CJ&(,±^©i^iair^-5e<i: i fo$.^et$rK^A 

mmsmzmmitrz eitiot, 2 5 0 x:mm l® 
[0012] b^t, iRiAniMiti:v3 7He 

s $ nx l * -5 £ » \z m&m%mfin± b & v * 

tt, e©«k"5*WIH*«jfi*frCJ:D0lflirbT, ffitlfe 
ftSJcSfcbT^S. 

[0 0 13] KTfc, *5gWlc^^S^a»ffi«6H, T 

fcfo£*tt*!©jfia-tt*. jwnaatsi^iai*^^© 

[0014] C: 0. 10~0. 3 0Si% 
30 ctt. »*©&««£ *««t-*fc»fc:&Sfc7cJll-e* 
0, £©»BB«S*»*;fc«>l::tt0. lOXBLk, MS 
b<«0. 15%Ei±Mt5ItM>lTS5 0 U*» 
b. ili*JlrjiJ]n-r?.im«©«ffltt^«gtt$rfg;T^-&^ 
©T, ^©±K£0. 3 0%£-r&. 

[0015] Si : 0. 05~0. 80 H*% 
S i tt, SWMCVh'J y^X^UHjgb, /N°-7-f h 
«**«I«f * C t «fc o T&M b&fcffitrC £ fa-h 5 

tt, 0. 0 5X£U:©*iIia*#gT*0, *£-icJ:-r>T 
40 H0. 4O^±tt50^ti. Sfc. 0. 8 0%£ 

m a xmo l x fc m e. n s -r s tf * o t& 

<, ?&IIB«ifitt^»«Hi]tt©ffiT*ia<ea:*»6, ^©± 
EE£0. 8%tt5. 

[0016] Mn: 0. 20~1. 5K»% 
Mnli mmWSlWt' IBi«7E3!ltL.T#^irfeS©T, 
0. 2X»±©*Da*«i65.BT»S. LA>U 1. 5%^: 
<t^iAtl14©liJptr s fc Tl^«©feffltt 
^f£TS-&^>©T, 1. 5%^T, I^Ciotao. 

9 o%^T«t-r^>„ 

so [0017] Cr : 0. 85~3. 0 011% 
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cru. «fl:*©»*t«to, s i tmmzmmisfcit 

£tt£ft±£tt£ag&7ElSfT&57^\ 0. 8 5%*« 
TH+#ft38*#*#e>ft&l^©T, 0. 8 5%J£JLt<7)gl 

*«T$**t*n. «aHtfctiftton*fc», 3. o 

[0018] Al : 0. 010~0. 0 4 011% 
86, 0. 0 1 0 %&>±.<DW,tiMfi!&&T&?>. b#>U 

o. 0 4 0%&®z.ztmiki&mwLm{t%i%:&&m-rz 

CDT, 0. 0 4 0 SS£tTit?>. 

[0 0 19] N: 0. 0 0 5~0. 0 3 011% 
Ntt, A 1 t^LTMft^ML, ^ifiS^M 

abtCteO. 0 0 5%£l±8sftr*"<&£>K;0(%&. b-^U 
o. o 3 0X«±*tnl/T'b3»*««ftln-rsc:iA»6, 

0. 0 3 0%KTtt5. 

[0020] **w©*»it:ii. ±Mv»&m.fcmzm 

XT, Mo, V, W, B, NbStXT i ©TnsS^Slr 

[0 0 2 1]Mo:0. 05~0. 7 011%, V: 
0. 05~0. 5011%, W: 0. 05~0. 701 

ttTf*fc#fc, ft^(~^{t^*fi*{t;bTffl&#® 
S*5fiTt50T. MoStAVfC:o^T«0. 7 0%£t 
T. Vtco^TttO. 5 0%WTttl>. 
[0 0 2 2] B : 0. 0005~0. 00 5fl%, N 
b : 0. 0 1~0. 1 011%, T i : 0. 0 1 — 0. 

i 0K«xa>e>»in*4>fc< tt> it 

ftsfca, o. o o o 5xa±©*m*Si^ST**. b 

frbO. 0 0 5XSrjfflATt>a**«fiftUTbS5© 
T. 0. 0 0 5%£B©±El < i:'-f S. S6C. BgsMH 

r tt, n tBNt&o TttAtittdtft* s ft 

fc<fc*fc», T i SrSsiwr <&£<!: J: OBtHS^* 
0. 0 1 X©*HD«*j6JBT**. TiWbll 

i-teo. o 1 %©j&bn# j frgT&5. b^u #lir}^ 
tt^-n-ffto. oi~o. io%©ffiifr5 t 

[0 0 2 3] *5fiMfC«to*ft*ORjS^i6t:*St»T 
tt, ±ELfc<«»fflJ«©3R«»!l:a^*Tai««lEAn«ES 
b«S!*«bfc«, *B£0F&jU 3ei:->3 7ht- 



5 

wffl-r-s c t t .j: o««ias««i»*anT«afc o #ac 

[0 0 2 4] *»MC«to*|&*©«ia^rffi^i5l»T 

S*fXT-EE^J^0. 3~0. 8M 
io PatL, ¥^SSi5U 5 0 (im^T. «S^7 0 0H 

[0025] ae-/ 3 7hk-->^a, fi£*i2&7ci& 

tS*WfcS*5Ct*Sft<, £ftK:«koTilM!l*«# 

[0026] wmm&mtmmzM7imm%t%k 

omiz, A-Kv-a y htf-x>if^Jfi-TJ;^(3LTt) 

[0 0 2 7] ICMfys y hfcf-X>^(3^LT 

•3 iSST©i©lt75Wil i & S £ <fc S , I7-;XJ« 
SlM;t!j«aSLH. ^©^©XT-JI^S, {£ 

30 <&5;:£j&*5, 0. 3 MP aW±tt5ii^SiL 
lr». L^L, 0. 8MP a£j8AT&£»gfftf::«fcoT 
*iibT3a«*«fi?Pf*«lSl3&«**fc«), ±K£0. 8 
MP a tt5. 
[0 0 2 8] Itfy 3 y htf-X>^(Iffll^->3 y 

i^liSl 5 0 umOT©->3 y HS^fflt^t, ttfflff 
m<DW.ft\z£ZWdht)WtiT¥-mfct<tlZ>J:5\ztzZ>Z\ 
t^S, y httUTIJl 5 0 /tmBlT©fc0*ffl 

0. £ft£te<fc»£tt->3 v h«©«££7 0 OHv 
[0 0 2 9] «^T->3 y b\Z-=.>{f\z9c$.-D#mm 
m^T, fflBiJ&©«E)fi$£Ra3?7KT0. 5 AtmJ^T 

w»j*««#t»«^ntt, Jira&sb&ffcJgSitfiesi&sft 

so Tt5. LfcAbt, fiffiJl£0. 2mmtrF£L-T, 
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■*jftTM*a*/ha< UT*<*5>Rtt«t**. -t jut 

tt±WIIMJHiDfiSn5RaTO. 5MmftT©t 
SitSJlt^SJUH. 

[0030] iiMffauRjftAnjnKbAairiBL 

Ttt, *ffiC»flE««0. 9~2. OXtftiiiCfiR 
U 3Str7 0 0rKTlC5»a±««?L&«, S£8 

oo , ctt±»;inHift-rs»a*^<t'bi@. »^l-< 
[0031] f&to-fe, a##r«£ffi«i;:«fcoTMMb<» 

SICIgtlTO. 9X£t±«DC»ftl3&«a*bt». L 
5©j&UH„ 

h>t>icBttL/TV^C«t. 7 0 0 < C^Tl3^-r^>JIi 
T. 7 0 OT:£rFl::&8rr«£>Ktt#s%«. CS 

[0 0 3 3] SSH, *58Wf3ffto*«*CD»jfi*j*»3 
[0 0 3 4] 

[SS91©3b*] #589i©lf *S 1 {C£M3-5#*©SSBfi* 

C : 0. 1 0~0. 3 011% (^T. HO . 
S i : 0. 05~0. 80%, Mn : 0. 20~1. 5 
0%, C r : 0. 85~3. 0 0%, A 1 : 0 . 010 
~0. 0 4 0%, N: 0. 0 0 5-0. 0 3 0 

«S#SK, L/*»t>2 5 0*Clrfeft*«l6ilL«a*jfi5< 

n% z. tifi~z$z>t n 3«nfc»** &fc s-r t>©T» 

-5. 

[0 0 3 5] *fSH©K#«2i;:fllb*«*©«je^tt 



Jfc-SMo : 0. 0 5~0. 7 0«i% (6TF, RC) , 
V : 0. 05~0. 50%, W: 0. 05~0. 70% 

l^±7c3H»*^tt«Satt«ifflfl:7C*Tt)»4B : 0. 0 
0 0 5~0. 0 0 5R»% (£*T, HO , Nb : 0. 
01~0. 10%, Ti :0. 0 1—0. 10%*^! 

io itnz>'>tt.< tt> i iststss^n&ffli^ i ^ i: 

LT^*©T, 3SK:3MfiMfc£0*££j&»T#, 

*&LftlZtiaZ-T. Mo : 0. 0 5~0. 7 0Si% (fit 
T, , V : 0 . 0 5 — 0. 50%, W: 0. 05 

~0. 7 0X^61tfn^&<i'{)llt. B:0. 
0 0 0 5~0. 0 0 5%, Nb : 0. 01-0. 10 
%, Ti : 0. 0 1-0. 10X*51«ft5*ft<t 

©t. »*©tttt£#K:«RLttft»tt*asi::-JBi5i 

20 ±$*5Jli^T#-5. 

[0 0 3 6] #BWK«fe*tt*©WB;£i£l;:SlilW>» 

7-JE^£0. 3-0. 8MPa£U ¥J9tt£#*l 5 
OymHT, gS*S 7 0 0 H vfitiwatf S->3 -y h 

tt*il£fc<i«^*iB«S*f§*::£;&«T*, iftBI£« 
»bTtfyT-^>^!^*|^±Sii-<5Ct*«T*, He 

0. 2mmHT. WB'J*£©#®ffi££R aTO. 5 ym 

> y^©afflffi a * *. © t -r -s> n t #t * a t * 
ffiit-rsjit^T^s. 

[0 0 3 7] Se.il, iI©fIiLTlffa7CIt 

«!iaiC|^LT, *HC»flE#*0. 9~2. 0%£&S<k 
40 5l:S^Lfc®%, 7 0 0 < CWT!:5M±«. n 

ms o o < cjw±i3j§,^-r^«iffi^^< it nusissb 

SKftftOV^tta* 1 wmtAT, ^fb^©®«^«: 5 

(r J: oT«6M Lfitrt^S HWSI(I|6]±a-B-«. Jl t^T 
L^fep?fb^©^©ie,^i^^Jl<i:^^ 0 
so [0 0 3 8] 
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9 

jfi4KU S»RI£E3BIK«kt>-caS9 0 
ffSBlfciSflSfcttoT, KSfcSL (9 2 0tx 

[0 0 3 9] 
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[0 0 4 0] H2tt, »#W«IftttAnifcRl,*131fC*5 

it* 7 o 0 < C£rF^©&af43«fctf 8 o ox:&>_t^<Dni® 

2BIII02Lfc«*3Rf. f 1 0 0 0tT12 
Gl±tt*IU Sg?8 7 OCfcftlJKlLTZlO&ftfce 0# so 



i0 

a<ioo or:*»6a[*ii«t'fc»ai-r**#"b»HUT 

[0 0 4 1] ey^j&£*tt*«HW*li:-DVvr«. £T 
©ttfctt^TO. 0 8mmtlfc. fbt. $$H^> 

[0042] mm^mommu. ±s&mmjsmz&-D 

Tff«Hfc, &F£y^PmS8 4. 1mm. *5>a- 
;P3. 8 5, Mfc2 1. ffiAA 17. 5° , 4a bn^ 1 

[0 0 4 3] Seyx-O^ttlfctt. ftftffi&tM* 

#ttHtti*fflt>T, «*tr^^^©'\;i/ > yffiffi^2 2 

OOMPa, ^«#lHie^5: 1 0 0 0 r pmttSt 

ssftKLfc. fix, evf-f^ywit t**«*» 

[0 0 44] MHMMlfcgKt^TW:. f*Kyfjft«)« 
ffiAv^ i o (imCSit^liT, £3ES*?MRIt£J: 

[0045] $tmmz\t* «*ey^©*s^e> 1 o 
/imofiSTasjebfc. 2 5 otx 3mmmmL 

[0 0 4 6] 
[*2] 
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[0047] m2\zttnmm%fr<z>w*>frte<s:5\z, 

cfctf2 5 orttMUHStfSK, \ZyT4>#mtit1fi\ 

0 0 O^HK£l±i:ft**t3Si:oTli«^t3WiBan 

/to 

[0 0 4 8]-*, tt««T»*No. 10-12C15 

«a*««<, e^^-f >y**3&«i o o ojfHceiTt 

1 0fc*^Ttt, C r«**^fcV>fc», 2 5 

[an is^«*(D»fpxe?:*-r^p-^^-hTfe 

So 
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iooot: 



870t: 870t: 
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(51) Int. CI. 7 

C 2 1 D 1/06 
F 1 6 H 55/06 
// C 2 2 C 38/00 
38/18 
38/32 



3 0 1 



F I 
C 2 1 D 
F 1 6H 
C 2 2 C 



1/06 
55/06 
38/00 
38/18 
38/32 



f-73-K (##) 



A 

3 0 1 Z 



(72) #m »- 

(72)S89Hf $ffl R 

»w»*±m*K^"r i # i # s?+-h 



(72) mm a* 
(72)»bj# # mm 

F^— 3J030 BC02 BC03 CA10 

4K042 AA18 BA03 BA04 CA02 CA06 

CA08 CA09 CA12 CA13 DA01 

DA02 DA04 DC02 DC03 DE06 



